CHAPTER 2

DESCRIPTION AND COMP ARISON OF ALTERNATIV ES






2. DESCRIPTION AND COMP ARISON OF ALTE RNATIVES

Thischapter describes the National Aerona
Rockes$ Program, the proposed action, and the alternatives for the Poker Flat Research
Range located near Fairbanks, Alaska.

As discussed in Chaptér the National Aeronautics and Space Administration (NASA)
analyzingits continued use of the Poker Flat Research Range (PFRR) as part of the Sounding
Rockets Program (SRP) in tHgnal Environmental Impact Statement for the Sounding Rockets
Program at Poker Flat Research Range (PHRRB) Five alternatives, including a No Action
Alternative, are being evaluatedach of the alternativesonsiders two potentiacenarios for
future launches, which are: (&)ontinuation of launches from PFRR in much the same mapner
as has been done in the pasid (2) amodification or end to future launches resulting from a
norrissuanceof authorizations from the U.S. Bureaf Land Management (BLM) and/ofr
U.S.Fish and Wildlife Service (USF®) for impacs on their lands Under either authorizatiorn
scenarioa key differenceamong the alternatives ike level of effort undertakerto locate and
recover expendedflight hardware from downrange landsTwo alternativesalso incorporate
restrictionsin futurelaunch trajectories.

How this Chapter is Organized

This chapter of the EIS is intended to provide the reader both an understanding of typical NASA
sounding rocket operations at PFRRd the alternatives considered. Sectibh provides an
overview of NASA sounding rocket operations at PFRR, including detaisstf and present
launches and launch vehicles, PFRR facilities and infrastrucingea discussion of typical

flight and recovery activitiesThese PFRR operational components provide the context for the
development of alternatives anchn be consideredcommon features of all alternatives
considered in detail in this EIS, including the Action Alternative.

Section.2, 2.3, 2.4 and 25 are dedicated to the discussion of alternatives that NASA
considered for continuing its operations at PFRRluding those that are analyzed in detail

N A S A Breferred Alternative, and those that were considered but dismissed from fujther
evaluation. The final component of thikapter is SectioB.6, which summarizes potentidl
environmental impact®of each alternative evaluated in detail. This table, drawing upon
information presented in Chaptéris provided in a comparative format such that the reader can
readily identify differences in how each alternative may affect a particular resource area.

The principal information related to PFRR is based onFinal Supplemental Environmental
Impact Statement fahe Sounding Rocket Progra(®RPSEIS)(NASA 200().

2.1 POKER FLAT RESEARCH RANGE

PFRR is located ithe interior of Alaska near Fairbanks, approxtely 1.5degrees below the
Arctic Circle at 65°2N latitude and 147°3V longitude. The facilityconsists of approximately
2,100hectares (5,208cres)on Steese Highway (Alaska Rowgin the village ofChatanika,
approximately 4&ilometers (30miles) northeast of FairbankseeFigure 2i 1). Directly north
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of PFRR are its downrange flight zones, over which rockets are launched and within which spent
stages and payloads impact the ground.
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Figure 2i 1. Poker Flat Research Rang&/icinity Map

Since the late 1960&JASA and other government agencies have launched suborbital rockets
from PFRR(Davis 2006) While PFRR is owned and managed by the Geophysical Institute of
the University of Alaska FairbankqUAF), since the 1980s, NASA SRP has provided sole
fundingsupport to PFRR.

PFRR is a fully equipped and operational rodkahchcomplex that includes five rocket pads, a
blockhouse, communication facilities, fire control and safety functions, payload and vehicle
storage and assembly buildings, a clean roomplyesical monitoring and optical measurement
instrumentation, radar and telemetry sites, downrange science monitoring sites, and
administrative and miscellaneous support facilitiekhis equipment is discussed in detail in
Sectiors 2.1.3 an@.1.4.
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2 Description and Comparison éfiternatives

2.1.1 PFRR LaunchHistory

NASA Launches

Since 1969, NASA has launche&zPOsounding rockets at PFRR, including approximately

33singlestage rocketsl49two-stage rocketsl8 threestage rockets, ar2D four-stage rockets.
Table 21 1 summarize these launcheghrough 2013 In the pastlOyears,NASA SRP has
averagedpproximatelythreerockets launcheger year at PFRR.

Table 2' 1. Sounding Rockets Launched by NASA from Poker Flat Research Range

Sounding Rocket
(Numerical Identifier)

Number of Missions

Number of Stages
(without payload)

Strypi (12) 1 2
Nike-Apache(14) 3 2
Super Arcaglb) 10 1
Nike-Tomahawk(18) 63 2
Black Brant V(19 & 21) 9 1
Nike-Black Brant (27) 2 2
TerrierMalemute(29) 10 2
Orion/Improved Orion (30) 14 1
Nike-Orion (31) 12 2
TaurusOrion (33) 16 2
TaurusTomahawk(34) 10 2
Black Brant X(35) 15 3
Black Brant IX(36) 14 2
TaurusNike-Tomahawk(38) 1 3
Black Brant XI(39) 2 3
Black Brant XI (40) 19 4
TerrierOrion (41) 13 2
Oriole XII (49) 1 4
Total:
1-Stage Rockets 33 33
2-Stage Rockets 149 298
3-Stage Rockets 18 54
4-Stage Rockets 20 80
Summary 220 465

Source:Adapted from Davis 2006; NASA20003 2013.
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Table 2i 2 and Figure 2i 2 summarizethe typesand characteristicef NASA rockes both
currently inuse and historicallysed at PFRRGreater detaibn each of the rockets currently
used by NASA SRP at PFRR can be found inNI&SA Sounding Rocket Program Handbook
(NASA 2005) as well assection2.2 of the SRPSEIS(NASA 20009. AppendixF of the NASA
Sounding Rocket Program Handboo&ntains descriptions of each of the sounding rockets
currently used by NASA. Th8RPSEIS includes the rocket and stage masses, composition,
flight characteristics, propellants, and rocket exhaust emissions.
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Table 2i 2. Rocket Characteristics of Past and Current NASA SRP Launches at PFRR

Approximate Mass, Approx.
Rocket Platform Date Range Diameter Length, Rocket + Payload Rocket+ Payload Approximate Range Flight
Name No. for Use at Time
(Designation) Stages PFRR m ft m ft kg Ibs km mi (min)
Rockets No Longer In Service
Super Arcas 1 1976 1986 0.11 0.4 2.5012.80 8.219.0 42 93 60 37 5
Nike-Orion 2 198111995 | 0.42/0.36 1.4/1.2 8.118.8 27129 1,400 3,090 301120 19175 5
Nike-Tomahawk 2 19691995 | 0.42/0.23 1.4/0.8 15 49 900 2,000 150300 931190 10
Taurus 2 19791985 | 0.58/0.23 1.9/0.8 9.7 32 1,700 3,700 2501400 160/ 250 13
Tomahawk
TaurusOrion 2 198112002 | 0.58/0.36 1.9/1.2 12 40 2,000 4,400 60i 150 37193 10
TerrierMalemute 2 19771986 | 0.46/0.41 1.3/15 12 39 1,700 3,700 200300 1201190 10i 18
Nike-Black Brant 2 19921995 | 0.42/0.44 1.4/1.4 14 46 2,0002,400 | 4,4005,300| 1001300 621190 6i 18
TaurusNike- 3 1984 0.58/0.42/ | 1.9/1.4/0.8 16 52 2,3002,400| 5,0705,300| 1801400 1101 250 15
Tomahawk 0.23
Rockets Currently In Use
Orion 1 1985 0.36 1.2 4.60'5.30 15117 460 1,000 25150 16i 31 5
Present
Black Brant V 1 1972 0.44 14 10i11 33136 1,500 3,300 801 200 50i 120 10i 15
Present
TerrierOrion 2 2003 0.46/0.36 1.2/15 11 36 1,400 3,100 80i 350 50i 220 10i 13
Present
Black Brant IX 2 1982 0.46/0.44 1.5/1.4 1316 43152 2,3002,600 | 5,100 5,700 50i 150 31193 8i 10
Present
Black Brant X 3 1982 0.46/0.44/ | 1.5/1.4/1.4 16 52 2,600 2,800 5,7006,400| 20G 500 120/ 310 18
Present 0.44
Black Brant XI 3 1990 0.76/0.58/ | 2.5/1.9/1.4 21 69 4,9005,300| 10,800 300500 190 310 10i 15
Present 0.44 11,700
Oriole XII 4 2013 0.8/0.46/ | 2.6/1.5/1.8/ 20 66 5,100 11,200 21980 1.21609 16
0.55/0.43 1.4
Black Brant XII 4 1990 0.76/0.58/ | 2.5/1.9/1.4/ 18i 23 591 75 5,2005,700| 11,500 300 1,200 190 750 10i 20
Present 0.44/0.44 1.4 12,600

Key: ft=feet; kg=kilograms; km=kilometers; Ibs=pounds; m=meters; mi=miles; min=minutes; NASA=National Aeronautics and SpacstrAtomniPFRR=Poker Flat Research Range;

SRP=Sounding Rockets Program.

Source: Davis 2006.
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Figure 2i 2. Representative LaunchVehicles, Ranging From &Single-Stage Orion to a FourStage Black Brant XI|
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2 1 Description and Comparison of Alternce

Historically at PFRR the majority of launches haveccurred during the winter monthsithin

the last 10/ears all launches have taken place between January and apdilthis would likely
continue(seeFigures 2i 3 and 2i4). Launches in other seasowsuld not be frequent, but
possible. As such, this PFRR provides a hiivel assessment of potential concefns
(e.g, wildfire) associated with newinter launches. However, given that potential effects wauld
be highly missiorspecific, a more detailed National Erommental Policy Act (NEPA)
assessment would be required if awanter launch were proposed in the future.
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Figure 2i 3. Sounding Rockets Launched by NASA from Poker Flat
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Figure 2i 4. Number of Soundng Rockets Program Launches per Month
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Non-NASA Launches

In addition to enabling research conducted by NASA, PFRR has also supported
approximatelyl16 sulorbital launches sponsored by other government, commercial, and
academic organizations. These launches occurred primarily during the 1970s and early 1980s,
with the most recent neNASA mission occurring in 199%¢eFigure 2i 5).
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Figure 21 5. Non-NASA Sounding Rocket launchesfrom PFRR
2.1.2 Future NASA Launches
2121 Launch Vehicles
General

All rocket motors launched by NASA at PFRR are spin stabilized,guated, and solid fueled.
Propellants typically include ammonium perchlorate and aluminum or nitrocellulose and
nitroglycerine. Section2.2 of the SRPSEIS(NASA 200() defines these ppellants and their
exhaust products in full detail. These rocket motors are stacked and configured to meet scientific
constraints driven by payload size and target altitude desired by the researchers. Individual
motors range in size from 36 @ centimders (14 to31linches) in diameter and are 1.9 to

5.7 meters (76 t@23inches) long. Each stage of the vehicle comes back down in one piece with
fins and all interstage hardware attached. The current inventory of rocket motors used by SRP
has steel ca&s and steel, aluminum, or similar metallic alloy fins and attachment hardware.
Future rocket motor cases may be made of composite materials such as fiberglass, Kevlar, or
similar materials. However, the dimensions and overall appeavamglel remain cosistent

with current inventory for the foreseeable future. Due to the nature of solid rocket motors, all
propellant is burned once ignited; therefore, only trace residual amounts remain on each stage
after flight.
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2 1 Description and Comparison of Alternce

Specific Vehicles

In the future, NASA wold propose tdaunch the vehicle configuration that would mestge
safety considerations artde scientific needs of the mission, which couldabg vehicle in its
fistabled However, to reduce repetition of specific vehicle details that are provided in
the SRPSEISand to focus on the vehicles that would most likely be launched in the future, this
EIS only provides a detailetescriptionof the TerrierimprovedOrion (T-10), Black Brant (BB)
X, andBBXIl. The T-IO and BBXII were included becausleey werethe two vehiclesnost
frequently launched during the pd€iyears of operation at PFRBndthe BBXII is the largest
in terms of rocket and payload sizbereforehaving the greatest environmental impact§he
BBX was included because it would likely be the loagge rocket configuration utilized by
NASA (instead of BBXII) should BLM not issue its respective authorization for future impacts
on its lands. Details regarding thether SRP launch vehicles are locatedattion2.2 of the
SRPSEISand are incorporatdaly reference into thisection

Terrier -Improved Orion (41.XXX)

The T-1O rocket system is a twstagerail-launchedrocket systm thatutilizes a surplus
U.S.Navy TerrierMk 12 Mod 1 or Mk70 for the first stage and a surplismy ImprovedOrion
motor for the secondtage(see Figures2i6 and 2i 7). The Terrier motor 316 centimeters
(18incheg in diameter and is configured with23 or 045-squaremeter (2.5 or 4.8square
foot) fin panels arranged in a cruciform configuration. The Orion motd6isentimeters
(14incheg in diameter and279centimeters (11ihched long. The vehicle is typically
configured with spin motors andehotal weight of this configuration, excluding the payload, is
approximatelyl,318kilograms (2,90(pounds).
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7 Terrier ~ Improved Orion Payload

Figure 2i 6. Terrier -Improved Orion Configuration
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Figure 2i 7. Terrier -Improved Orion Launch Vehicle

The Terrier propellant weighs 535kilograms (1,17pounds) and is of the
nitrocellulose/nitroglycerin family, with added lead compounds and aluminum. The rocket
exhaust emissions are mainly carbon monoxide, carbon dioxide, niteogkmater. They occur
during the Bsecond burning time over the altitude span from iggdow 2 kilometers (.2 miles).
Terrier impact is aboul kilometer Q.62miles) from the launch pad with a speweight of
302kilograms (664pounds)NASA 20009.

The Improved Orion propellant weighs@Klograms (647ounds) and is a mix @mmonium
perchlorate, polyurethane, and nitroguanadine. The rocket exhaust emissions are mainly
hydrogen chloride, water, carbon monoxide, carbon dioxide, and aluminum oxide. They occur
during the 28second burning time over a typical altitude span fadhto 40kilometers 6.2 to
24.8miles) The spent rockehotorweight is 14%ilograms (32(ounds) at final impact about

80 to 35kilometers (50 to 21&iles) downrange.

Payload configurations supported by this vehicle incle@eentimeter (14nch) and bulbous
44-centimeter (17.2%nch) diameters. Payload weights ranging fr@th to 367kilograms
(200to 800pound3 can achieve altitudes of approximate®® to 200kilometers (50to
124 miles).

Black Brant X (35.XXX)
The BBX rocket is a threstagesystem(seeFigures 2i 8 and 2i 9) thatis unique because the

third-stagemotor (Nihka) is ignited once the vehicle system reaches exoatmospheric conditions
(NASA 2005.
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Terrier Black Brant Nihka Payload

Figure 2i 8. Black Brant X Configuration

Source: NASA2005.
Figure 21 9. Black Brant X Launch Vehicle

The first-stagebooster consists of a Terrier MK 12 Mod 1 rocket motor with fa@square
meter (346squareinch) fin panels arranged in a cruciform configuratiomhe Terrier booster
has an overall diameter 6f5 metersX8 inche} (NASA 2005)

The BBV rocket motoris the second stage and has a kume of approximately 33econds.
The primary diameter of the BB is 0.4meters (17.2hchey, and it is5.3 metersZ10 inchey
long. The baded weight of the motoincluding hardwargis 1,265 kilograns €,789 pounds
which includes 997kilograms 2,198 pounds of propellant of the ammonium
perchlorate/aluminum/plastic binder type with small amounts of carbon black, iron, and sulfur.
The rocket exhaust emissions consist mainly of aluminum oxide, rcanomoxide, hydrogen
chloride, nitrogen, and waterThe BBV has aspent weight of 27Rilograms (59(bounds)at
final impact.

The third-stageNihka rocket motoihas a primary diameter of 0.4 meters (11r@beg and is
1.9 meters (7écheg long The Nhka motor weighst06 kilograms 894 pounds), including
343 kilograms (75@ounds)of propellantof the ammonium perchlorate/aluminum/plastic binger
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type, with carbon black, iron, sulfur, and ferric oxide additives. The rocket exhaust emissions
are mainly aluminum oxide, hydrogen chloride, carbon monoxide, water, and njtaogleoccur

over an 18&econd burn timé€NASA 2005) The Nihka hasa spent weighof 93kilograms
(200pounds)at final impact

The standard payload configuration for 8BX vehicle is0.4 meters17.26 inchegin diameter
with a 3:1 ogive nose shapd?ayload length and weight limits f@&BX are determinean a
caseby-case basiNASA 2005)

Black Brant XII (40.XXX)

The largest vehicle typically launched at PFRR ithe fourstageBBXII
(seeFigures 2i 10 and 2i 11), whichis designed for carrying a variety of payloads to very high
altitudes. Flight times vary from 10 to o0 minutes, and impact ranges vary from 300 to over
1,200kilometers (180 to over 93diles).

Meters

A0 =03 | ———

Talos & Taurus Black Brant Nihka Payload

Figure 21 10. Black Brant XII Configuration

.. 3
SOk

Source: NASA2005.
Figure 2i 11. Black Brant XII Launch Vehicle
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2 1 Description and Comparison of Alternce

The first stage i& modifiedTalos rocket motgrwhichis approximately3.4 meters {33 inches)

long, with a diameter of about t@ntimeters (3inches). Four fins are arranged at the aft end in

a cruciform configurationeach approximatel§.64square meters (6&juare feet) in arealhe

Talos propellant weighs 1,3®lograms (2,80@ounds) and is of the nitrocellulose/
nitroglycerin family with lead compound additives. The rocket exhaust emissions are mainly
carbon dioxide, carbon monoxide, nitrogen, and water. They occur during tsec6rd
burning time over the altide span from ground to abouki®ometers (1.2niles). Talos impact

is about lkilometer (0.6miles) from the launch pad, with a spemeight of 80%ilograms |
(1,800pounds).

The secondstageTaurus motor is 4.kheters {65inches)long, with aprincipal diameter of

about 58&entimeters (2&ches). Each Taurus fin is 0.4§uare meters (4juare feet) in area.

The weight of the booster system (with hardware) is about kjiiframs (3,00@ounds),
including 760kilograms (1,70(pounds) of popellant which is of the nitrocellulose/
nitroglycerin family, with lead compounds and graphite as additives. The rocket exhaust
emissions are mainly carbon monoxide, carbon dioxide, water, and nitrogen. They occur during
the 3.5second burning time ev the altitude span from 4 tok8ometers (2.5 to 3.iiles).
Taurus impact is approximatelykBometers (1.9miles) from the launch pad, with a spent
weight of 602kilograms (1,30@ounds).

The BBV and Nihkarocket motos (discussed above undBBX) are the third and fourth staggs
of the BBXII, respectively.

The standard payload configuration for BXIl vehicle is about 4&entimeters (1hches) in
diameter with a 3:bgive nose shape. Payload length and weighitdi for the BBXII are
determinedn a cas#y-case basis

2.1.2.2 PayloadHardware and Experiments
General

There are a variety of payloads and experiments that are flown on SRP missions. These
payloads/experiments range in size from 0.76 tonte®rs (30 to 21Mhches) long, are of

similar diameter to the rocket motor on which they are flown, and weigh fem® than
45kilograms (10Qpounds) to oveb00 kilograms (,100 pounds). They all utilize mechanical
structures made of a variety of materials, including aluminum, steel, magnesium, other
lightweight metals, or occasionally composites such as fibergjesgshite/epoxy, etc. Internal
components consist mainly of electronic subsystems, batteries, pressure systems (pressure
vessels, tubing, regulators, valves, etc.), and a variety of sensors and instruments such as
magnetometers, optical devices, and ardasnof varying shapes and sizes. A drawing of a
typical payload before and after deployment is shown beldvigres 2i 12 and2i 13.
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Aft Sub-
Nosecone & Forward Experiment Skirt Telemetry Experiment  Payload Nihka Ign

Forward Experiment NMACS Aft Exp Sub-Payload
Skirt Skirt

Figure 21 12. Typical Sounding Rockets Payloadvith Nose Cone

I

L]

Figure 2i 13. Typical Sounding Rockets Payload Without Nose Cone

The payloads ¢&n contain deployable devices, such as rmam®es used to cover sensitive
electronic instruments during ascent, releasable doors, antenrs@Endeeights, cables, and
other similar components. In many cases, a payload flown on a single rocket wlabated in
flight into multiple pieces, each designed to carry out a specific scientific objective.

Payloads withTracers for High -Altitude Dispersal

Some payloads may carchemicalfi t r a that are intentionally dispersed at high altitude to
studyhigh-altitude phenomena and to develop a better understanding of the processes that occur

at those altitudes. These releases have typically been in the ionggphibegmosphere, a layer

of t he Eart hods at mo s pfiora r8@ to Ibeyand t]@0dkilonweters al t i t
(approximately 50 to beyond 624iles).

These tracersre often employed in thebservation and measurement of upginospheric
winds. The traceiis releasedby the sounding rocket alonig trajectory forning a trail, with the
drift of the trail providing the wind profile Suchwind profiles are determinedsing
triangulationby tracking the trails with cameras from two or mgreundbasedsites(e.g.,Fort
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Yukon, Coldfoot). Following release, the trails are generally bisifor less than 20 minutesn

recent years, tlse measurements have been used almost exclusively as one component of
multi-instrument investigations designed to study specufgperatmospheric phenomena
(Larsen 2002)

The tracers that have been used most extensively for sounding rocket wind measurements are
sodium, lithium, andrimethylaluminium(TMA). Sodium and lithium releases are produced by
burning a mixture of thermit@itanium diboride, the reaction producttwdron and titaniumand

the metal to producavapor. The tracers are visible due to green and red emissions for sodium
and lithium, respectively.Since the emissions only occur when the vapor is illuminated, wind
measurements can only be made at dusttagvn when the trails are illuminated by the sun but

the observing sites on the ground are in darkness so that the trails arglvéside 2002)

TMA, on the other hand, is a pyrophoric liquid that reacts on contact with oxygen to produce
chemiluminesence. When illuminated by the sun in twilight, the trails produce an additional
blue emission. The advantagesef TMA as a chemical tracer are that it can be used anytime
during the night Accordingly, TMA has become the most commonly used trater t was

first tested in the early 1960s and the majority of the reldasgedwind measurements made
since therhaveused TMA(Larsen 2002)

Other metallic elements including barium, strontium, and samariymrhave been employed
onboard sounding rocketsr observing uppeatmospheric phenomendarium and strontium

are typically used in combinatipras each presents the opportunity to observe different
phenomena(charged particlemotion for barium, neutral particles motion for strontium
Samariumis atracer of both the charged and neutral particl@®. provide the reader some
perspectivecompounds containingeveral of these elements are commonly used irso@mce
related applications requiring luminescende.particular barium creates the greawlor in
fireworks whereas strontiuproducegshe red color.

In the mst10years of launches at PFRRI 16 tracerrelease payloads have contairedA ;

however the use of additional tracers (as described above) is likely in the {uansen 2011)

As handling these materials may be hazardous while on the gid$h follows strict safety
procedures during launch operationdJs es of these materials are
independent safety organization and arigorously addressed in applicable MNA
documentation, including project Ground Safety Plans.

Payloads with Radioactive Sources

All recent SRP flights with radioactive sources have been made or are planned to be made from
White Sands Missile Range in White Sands, New Mexiédthough a reviev of available
records indicates tha such flights have occurred frdfFRRin the pas{Simpson2012) nor

are any envisioned in the near future, the potential efasta researcher to propose flying a
payloadthat wouldcarry small quantities of encapsulated radioactive materials for instrument
calibration or similar purposes. The amount and type of radioactive material that can be carried
are strictly limited by the approval authority level delegated to the NASA NuElggdt Safety
Assurance Manager in accordance with NASA Procedural Requir@mgbi2. As part of the
approval process, thgpacecraftrrogramManager must prepare a Radioactive Material Report
that describes all of the radioactive materials to be osethe payload. The NASA Nuclear
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Flight Safety Assurance Manager would certify that preparation and launching of routine
payloads carrying small quantitie§radioactive materials would not present a substantial risk to
public health or safety. All migms carrying radioactive sources would be required to obtain the
necessary NASA Nuclear Flight Safety Assurance Manager concurrence/approval prior to
launch.

2.1.2.3 Launch Frequency

Future NASASRP missions at PFRR could average from two to lfaurches everyaar. It is
expected that no more than eight mstige suborbital rockets would be launched in any
oneyear from PFRR under argctionalternative. The eighaunches could be spread across
8 separate days or concentrated into only 2 or 3 separatevidaysultiple launches.

This launch frequency estimate is based upon thelpagars of PFRR activity; this timeframe
was selected to be representative of recent launch activiBFRR and to demonstrate the
anticipated future level of activity and rdtsunt impact associated with SRP at PFRR. Sounding
rocket launches at PFRR priorttas timewere typically of shorter range and are therefore not
representative of recent SRP activities at PFRR.

2.1.2.4 Launch Season

Future launches are expected to occur withie winter months, consistent with PFRR launch
activity over the pastOyears. However, the potential for a researcher to propose an experiment
during the norwinter months cannot be discounteBurthermore, the potential environmental
effects from sah a launch would be highly missispecific. Accordingly, this EIS provides a
high-level discussion of issues that would require consideration during the planning of a non
winter launch. In the eventhata future summer launchere to be proposed, mae detailed,
supplementaNEPA analysiswould berequiredbefore approval.

2.1.3 PFRR Launch and Support Facilities

Geographically, PFRR comprises three separate ate¢he launch sitehe Lower, Middle, and
Upper Ranges, as shownHigure 2i 14 (NASA 200@).
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Figure 2i 14. Poker Flat Research Rangé\reas
Lower Range

The Lower Rangeat PFRRincludes range offices, rocket launch facilities, the blockhouse, pad
support, payload assembly facilities, and a rocket storage bu(NIR§A 200(). The area is
relatively flat, with an average elevation of 20@ters (660eet) above mean sea level (msl).

The range facilities include an operations and office buildirig- &y 15meter 40- by 50-foot)
launchcontrol blockhouse complex; 45 by 15meter 60- by 50-foot) payload assembly
building with a Class00clean room; an 8&reter (296foot) instrumented meteorological
tower; minicomputers to calculate wind weight parameters; and other buildings for rocket
storage, assembly, and various operations and maimte functions.

The facilities located at the Lower Range include the Payload Assembly Area, the Launch
Support Area, and the Launch Area.

The Payload Assembly Areaontains the PFRR administrative and support function and
includes the Range Office Builtly, a singlestory structure, and the-kand radar installation. A
concrete shelter is located at the base of the radar tower for occupation during critical launch
periods. The Payload Assembly Building is approximatelynéiers (2Zeet) tall and
appoximately 508square meters (5,5@@Quare feet) in size (s€égures 2i 15and2i 16). South |

of the Payload Assembly Building is the Stratosphieaposphere () radar installation
(NASA 200@).
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Figure 2/ 15. Payload Assembly  Figure 2i 16. Payload AssemblyBuilding

The Launch Support Areaincludes Rocket Assembly Buildings and B, a communications
building, tool crib, grader shed, warehouse, and machine shop. Rocket Assembly Building

| and the Rocket Storadeacility are singlestory structures (seigures2i 17 and 2i 18). The
warehouse is a building that is used for equipment storage and light repair work.

Figure 21 17. Rocket Assembly Area Figure 2i 18. Rocket StorageFacility

Storage of higkenergy materials presents the potential for hazard, and strict safety procedures
are enforced at all locations of this area. In keeping with established safety practices, and to
minimize the hazard, standards for minimum safe distancesifrbabited buildings (explosive
guantity distances) comply with NASA Safety Standgrd9.12 for explosives, propellants, and
pyrotechnic{NASA 201().

The Launch Areaat PFRR comprises a control center/blockhouse and five rocket pads (shown
| below) arranged concentrically around the blockhouse @Eeeres2i19 and 2i20). The
blockhouse is approximately 18quare meters (2,0GQuare feet) in size. It is a singitory,
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of

aboveground concrete structure with an earthen embankment.
mission control center for all five launch pads.

launcher{NASA 200().
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Figure 2/ 19. Poker Flat Research Range Launch Area Facilities
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Figure 21 20. Poker Flat Research Range Launch Vicinity
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Launch PadNo. 1 and No2 are equipped with MRE.5K launchers capable of handling launch

| vehicles ranging from one to several stages Fgare 2i 21). The MRL launcher is capable of
launching a wide range of propulsion systems, including the Black Brant series of rockets, as
well as combinations of Nike, Orion, Tomahawk, Taurus, TerrierMaddmuterockets.

Figure 21 21. Poker Flat Research Range Launch Pads

Launch PadNo. 3 and No4 are equipped with AMROK launchers capable of handling launch
vehicles ranging from one to several stages, including the Black Brant series, as well as
combinations of Nike, Orion, Tomahawk, Taurus, Terrier, and Malemute sockein
environmental shelter is available at both launch pads to protect preflight preparation work on

the 20K launcher (sdeigure 2i 22).

Figure 2i 22. Launch Pad No. 4 with Retracted
Environmental Shelter
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